Introduction
Platelets are decisive for primary hemostasis, vascular inflammation and arterial thrombotic occlusion [1] [2] [3] [4] . They are activated by increase of cytosolic Ca 2+ concentration [14] . Ca 2+ extrusion is fostered by decreased cytosolic Na + concentration and hyperpolarization of the cell membrane [14] . At high intracellular Na + concentration and/or depolarized cell membrane the carrier may operate in the reversed mode thus loading the cell with Ca 2+ [14, 15] . Expression of Orai1 and STIM1 are both up-regulated by SGK1 [16] , which thus increases SOCE and activation induced increase of [Ca 2+ ] i . Stimulators of SGK1 expression and activity include TGFβ1 [17, 18] , which is released from platelets following increase of [Ca 2+ ] i [19] . TGFβ1 has indeed been shown to up-regulate SOCE [20] .
The present study explored whether TGFβ modifies Na + /Ca 2+ exchange. Utilizing whole cell patch clamp recording and Fura-2-fluorescence, the present observations reveal that TGFβ is a powerful regulator of Na + /Ca 2+ exchanger activity.
Materials and Methods

Mice
Megakaryocytes were isolated from wild type mice [21] . All animal experiments were performed according to the German animal protection law and approved by the local authorities. Male and female mice were studied at the age of 6-8 weeks. The mice had access to water ad libitum and to control food (Altromin 1310) (Altromin, C1017).
Isolation and culture of murine megakaryocytes
For the isolation of murine megakaryocytes, bone marrow cells were harvested by flushing the femurs and tibiae with phosphate-buffered saline (Gibco). The obtained cells were separated over Percoll (GE Healthcare) and cultured in specific growth medium (MethoCult ® , Stemcell) containing 10% foetal bovine serum (Gibco), 20% IMDM with Glutamax (Gibco) and 50 ng/ml thrombopoietin (Invitrogen). After 7 days differentiation into megakaryocytes was tested by microscopy as well as glyocoprotein Ib (GPIbα) staining and western blotting.
Measurement of intracellular Ca
2+
Fluorescence measurements were carried out with an inverted phase-contrast microscope (Axiovert 100, Zeiss, Oberkochen, Germany). The cells were loaded with Fura-2/AM (2 µM, Molecular Probes, Goettingen, Germany) for 30 min at 37°C. Cells were excited alternatively at 340 or 380 nm and the light was deflected by a dichroic mirror into either the objective (Fluar 40×/1.30 oil, Zeiss, Oberkochen, Germany) or a camera (Proxitronic, Bensheim, Germany). Emitted fluorescence intensity was recorded at 505 nm and data acquisition was accomplished by using specialized computer software (Metafluor, Universal Imaging, Downingtown, USA). The corresponding ratios (F 340 /F 380 ) were used to obtain intracellular Ca 
constant of Fura-2; R -ratio of emission intensity, exciting at 340 nm, to emission intensity, exciting at 380 nm; R min -ratio at zero free Ca 2+ ; R max -ratio at saturating Ca 2+ ; S f -instrumental constant). As a measure for the increase of cytosolic Ca 2+ activity, the slope and peak of the changes in the intracellular Ca 2+ concentration were calculated for each experiment.
Changes in cytosolic Ca 2+ activity upon removal of extracellular Na + were taken as evidence for Na 
Patch clamp
Patch clamp experiments were performed at room temperature in voltage-clamp, fast-whole-cell mode as described previously [22] . The cells were continuously superfused through a flow system inserted into the dish. The bath was grounded via a bridge filled with NaCl Ringer solution. Borosilicate glass pipettes (1-3 MOhm tip resistance; GC 150 TF-10, Clark Medical Instruments, Pangbourne, UK) manufactured by a microprocessor-driven DMZ puller (Zeitz, Augsburg, Germany) were used in combination with a MS314 electrical micromanipulator (MW, Märzhäuser, Wetzlar, Germany). The currents were recorded by an EPC-9 amplifier (Heka, Lambrecht, Germany) using Pulse software (Heka) and an ITC-16 Interface (Instrutech, Port Washington, N.Y., USA). Voltage clamp steps were applied every 2 s to potentials between -100 and +50 mV from a holding potential of 0 mV. The currents were recorded with an acquisition frequency of 10 kHz and 3 kHz low-pass filtered.
To measure Na 
Statistics
Data are provided as means ± SEM, n represents the number of independent experiments. All data were tested for significance using Student's unpaired two-tailed t-test or ANOVA and only results with p < 0.05 were considered statistically significant.
Results
The present study explored the effect of TGFβ1 on Na + /Ca 2+ exchange in megakaryocytes. In a first series of experiments, whole cell currents were recorded in megakaryocytes elicited by removal of extracellular Na + and addition of extracellular Ca 2+ (0 Na + 2 mM Ca 2+ ). As illustrated in Fig. 1 , the current generated by removal of extracellular Na + was significantly higher in TGFβ1 treated megakaryocytes than in untreated megakaryocytes. A dose response curve of the TGFβ1 effect is provided in Fig. 2A . As shown in Fig, 2B , the current increased only slowly following exposure to 60 ng/ml TGFβ1 for 24 hours. As illustrated in Fig. 4 , the increase of [Ca 2+ ] i following removal of extracellular Na + was significantly higher in TGFβ1 treated megakaryocytes than in untreated megakaryocytes. . The megakaryocytes were not treated (white bars) and TGFβ treated (black bars) for 24 h with TGFβ at the indicated concentrations (20-60 ng/ml) (A) or with 60 ng/ml TGFβ for the indicated periods (B). * (p<0.05), ** (p<0.01) indicates significant difference from untreated megakaryocytes (two-tailed unpaired t-test). [25] which are pivotal regulators of several cellular functions [26] [27] [28] [29] [30] . For instance, Ca 2+ oscillations are decisive for entrance into the S and the M phase of the cell cycle [31, 32] . Moreover, the Ca 2+ oscillations could confer cell survival [33, 34] 
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